Abstract. The behavior of a dynamical system, in Willems's point of view, is the set of all trajectories of the system. Fuhrmann defines a behavior as a linear, shift invariant, and complete subspace of 
Introduction
Behavioral theory is a mathematical idea to study dynamical systems through the set of trajectories of the systems. The basic concept of the behavioral framework deals with a mathematical model of a system for what a model ought to be [1] , highlighting some physical properties and practical questions of the system. Willems [1, 2] defines a dynamical system as a triple, = ( , , )
 B , where   is the time axis,  is called the signal space,   is the set of all transformations from  to  , and
is called behavior. The elements of B are called the trajectories of the system. This definition is very general and can be loosely described.
In general, the behavior of a linear system, in Willems's point of view [2] represents the set of all the trajectories of the system. Meanwhile, Fuhrmann [3] adopts Willems's [2] concept of a behavior for a discrete linear system by restricting  to the set of natural numbers, denoted by   , and  to m  , the m dimensional vector space over a field  . However, Fuhrmann does not define the behavior of a time invariant discrete linear system as the set of all the system trajectories. Fuhrmann defines a behavior as a linear, shift invariant, and complete subspace of the set  . These fenomena lead us to some questions: are both behaviors, according Willems [2] and Fuhrmann [3] , equivalent? What is the relationship between these two concepts of behavior? This paper addresses part of these questions. Particularly, we show that for the case of a finite dimensional, time invariant, linear discrete system, behavior according to Willems is also behavior according to Fuhrmann.
Preliminaries
From now on, let  be an arbitrary field and 
We close this section by introducing the term shift invariant subspace which will be one property of a behavior. First, following the decomposition (1), we have the projection operator on the space of formal series 

The shift operator  is, then, defined by 
Behavior
This section contains the main issue of this paper, that is the relevancy between the two ways of defining a behavior. The first subsection discusses the behavior by Willems's and Fuhrmann's point of view. The definition of the dynamic system will be discussed at the beginning of this section.
Willems's Version of a Behavior
This paper concentrates on finite dimensional, time invariant, discrete linear systems. Willems [2] defines a dynamic system as a triple, = ( , , )
where   as time axis,  is called signal space,   is the set of all transformations from  to  , and
is called the behavior. The behavior of a linear system with discrete time is defined by Willems [2] as the set of all trajectories of the dynamical system. Consider a finite dimensional, time invariant, discrete linear system that satisfies the following difference equation:
where :
We say that a subset
is complete if the following statement is satisfied:
Fuhrmann's Version of a Behavior
In the previous subsection we already discussed 1. We will show that B is non-empty, and that is so because . We have
Finally, we will show that B is complete. From (3) we have: This last expected fact will be shown using mathematical induction on the natural numbers n . For =1 n , we have 
  
Thus, the expected fact is true for =1 n .
Assume that the expected fact is true for 1 nk . That is, we assume we already obtained . In this article we have shown that the behavior of a system in Willems's point of view [2] , for the case of a finite dimensional, time invariant, discrete linear system, is also behavior according to Fuhrmann [3] . The converse of this result is expected to be true and is still an open question under investigation.
